over dehydrated chicken soup, whereas the Food and Drug Administration is responsible for dehydrated beef soup. However, the FDA oversees chicken broth and the USDA, beef broth. Laughs are even rarer than surprises in Six Arguments, but this tidbit of bureaucratic bungling was conducive to both.
Quantitative surprise comes along with greater frequency if less mirth. We learn that 15,000 to 20,000 gallons of water are consumed in the production of one pound of edible beef, and that the United States is depleting its underground aquifers by some 21 billion gallons per day. In 2000, methane produced by U.S. livestock contributed as much to global warming as the emissions of roughly 33 million automobiles. Under dairy industry recommendations that call for 20 to 25 square feet of space per 1000 pounds of animal, the footprint of the Mini
Cooper automobile "would accommodate three adult cows with some room to spare." Similar facts have been served up before. More than three decades ago, Frances Moore Lappé addressed the links among dietary pattern, human health, and the environment in Diet for a Small Planet (1). More recently, John Robbins, heir to the Baskin-Robbins fortune he chose to renounce, gave us The Food Revolution (2). Lappé blended kitchen table wisdom with sociopolitical activism and was long on philosophy. Robbins used anecdotes to convey his pathos and evoke that of his reader. Jacobson has clearly opted for persuasion by the percussive force of factual onslaught. Perhaps it is upon a foundation of dispassionate fact that our collective verdict on this topic should be based. But while we get truth here, and almost nothing but, there is the occasional distortion and omission.
The whole truth would seem to require some consideration of why humans developed a substantially animal-food diet in the first place. Our intent was surely not to destroy our health or ravage the planet; those are unfortunate by-products of some other drive. Such a drive-native taste preferences, forged in the cauldron of natural selection, for instancemust be acknowledged to be overcome. But on the origins of our plight and its seductive, transcultural allure, Jacobson is silent.
As for distortion, the authors espouse what is fast becoming an obsolete view on the adverse health effects of dietary cholesterol, and they tar eggs and milk and meat with the same broad brush. Although there may be environmental reasons to eat fewer eggs, the health argument is increasingly cutting the other way (3). A willingness to acknowledge when personal, animal, and environmental health objectives part company would create a clearer impression of objectivity-and fortify the authors' arguments on those far more frequent occasions when they do, indeed, coincide.
Six Arguments does not come with a mission statement. If it did, I suspect that would be less concerned with enlightening the blissfully oblivious than with assaulting the ambivalent.
The book's ideal audience seems to be those who are vaguely aware, and certainly care, but whose behavior does not quite correspond with their beliefs. We may nurture fantasies of Old MacDonald's farm, where animals could be singled out and doubtless all had names. Even those preoccupied with the grim environmental warnings in Al Gore's An Inconvenient Truth may fail to perceive any implications for global warming from the roast beef sandwich they eat while watching the film. Jacobson et al. will brook no such denial.
I am rooting for the authors and would like their arguments to carry the day. I am thoroughly persuaded that the health of people, and the planet, would improve were we all to eat a more plant-based diet. It seemed almost providential that as I was reading the book, an outbreak of Escherichia coli O157H7-tainted spinach was dominating news headlines. This pathogen, as the authors note, has emerged because reliance on feed grain has acidified the gastrointestinal tract of cattle; E. coli O157-H7 is relatively acid resistant. Regrettably, the news coverage focusing on the temporary dangers of spinach may have failed to convey, as the book does, that the contaminated produce is really just an innocent bystander of animal husbandry gone awry.
Chewing on the long-forged links in a culture-bound food chain is not for the faint of tooth. But nobody said it's easy being green-or greener, for that matter. The authors do claim that the fate of the world may depend on such an effort, and their arguments are hard to resist.
PLANT ECOLOGY

A Field Trip Through Diversity
Sara Alexander R eading Demons in Eden: The Paradox of Plant Diversity is like listening to a great professor deliver a stellar lecture. The professor's passion for the subject is undeniable, the notes are well ordered, the explanations are clear and memorable, and the digressions are always illuminating, amusing, or both. The book also bears some resemblance to a travel novel, with chapters using rich metaphors and vivid descriptions to take the reader to locations that range from seemingly familiar to truly exotic. In addition, it serves as a call to action, marshaling findings from basic ecological research to paint a frightening picture of how much damage humanity has already done to diversity.
The paradox mentioned in the book's title is this: If natural selection promotes those plants that are most successful in producing offspring, why has evolution resulted in the vast diversity we see today rather than only a few, hypersuccessful species that outcompete all others? Jonathan Silvertown, a plant ecologist at the Open University, takes the reader along on a journey around the world to find the answer. The engaging result is appropriate for a wide range of readers, even those who have only a very basic knowledge of biology.
Silvertown's term "Darwinian demon" has been used before, but with a different meaning. Richard Law introduced it to describe a hypothetical organism that "can maximize all aspects of fitness simultaneously"-that is, one that reproduces immediately after birth, has an infinite number of offspring, and lives forever (1) . Taking a broader view, Silvertown sees as Darwinian demons those species that catapult "from obscurity to dominance in just a handful of generations, producing evolutionary change." He even comments that "all species must go through a demon phase in their evolutionary history." The demons envisioned by Law can never exist, and Silvertown's demons don't conquer every habitat for many of the same reasons, including limited resources, the need to balance the costs of growth and reproduction, competition with other species, and predation (2). The author doesn't simply tell the reader these conclusions; he shares every step of the process by which he reached them. Thus, after reading the book, one not only knows the answer but understands it.
Students and lay readers will also come away from the book with some idea of the fascinations and frustrations of basic research. Silvertown's enthusiasm for scientific sleuthing is infectious, but he does not shy away from the grittier aspects. He describes carefully planting seeds using forceps and painstakingly watching the seedlings for months, only to have his experiment end inconclusively. Silvertown quotes the 19th-century chemist Justus von Liebig, who in defending his incorrect claim that plants obtain their nitrogen from ammonia in the atmosphere called the experiments of his opponents "entirely devoid of value" and "most impudent humbug." He also notes the discouraging odds researchers face at highprestige journals, where most manuscripts are rejected without being sent out for peer review.
Happily, Silvertown also highlights examples of brilliantly simple and rewarding studies and recounts success stories that would spark any aspiring biologist's imagination. Fir forests on the slopes of Mount Shimagare in Japan are naturally arranged not in patches of different ages, but in "waves" of progressing age, so a visitor can study 80 years of tree life history by walking a few dozen meters. A graduate student, Carly Stevens, found that acid grasslands in Britain are so sensitive to nitrogen air pollution that for every 2.5 kilograms of nitrogen deposited per hectare, one species disappears from the area's flora (3); her surprising discovery made news around the world. Silvertown also points out areas where future research is needed and provides examples of how new data can challenge old theories. Discussing the fate of Dan Janzen and Joseph Connell's enemies hypothesis (the idea that the concentration of natural enemies around adult trees subjects nearby offspring to fatal levels of attack), he shows how disproved theories, slightly changed, can turn out to be correct. He demonstrates that a scientist must always be ready to admit possible mistakes, examine assumptions, repeat results, and step back to examine even the most satisfying conclusion: "A good rule in science … is that if something is too good to be true, it probably isn't. So, we checked and double-checked our data, and then did the same kind of analysis for an even bigger dataset.… [W]e got the same result.… The next question was 'Why?'" Although Demons in Eden covers a broad range of information, the author's conversational style and skill at concise, clear explanations keep him from alienating the layperson or boring the scientist. The book's length precludes a comprehensive discussion of plant diversity, so students will do best to pair Silvertown's engaging account with textbook study. Having finished the book just before starting a course in population ecology, I particularly appreciate the reallife illustrations it provides for many of the abstract topics covered in lecture.
